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(54) ZOOM LENS BARREL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens 
barrel capable of securing the dimensional accuracy of a 
cam groove, and also capable of making the device small 
in size and light in weight and reducing the 
manufacturing cost. 

SOLUTION: The lens barrel is provided with a cam barrel 
60 being a cam member where a 1st cam groove and a 
2nd cam groove are formed and a lens frame where a 1st 
cam pin which is engaged with the 1st cam groove and a 
2nd cam pin which is engaged with the 2nd cam groove. 
By moving the 1st cam pin installed on the lens frame in 
the 1st cam groove, the lens frame is moved along a 
variable power area being a 1st area in the optical axis 
direction and by moving the 2nd cam pin installed on the 
lens frame In the 2nd cam groove, the lens frame is 
moved along an collapsible area being a 2nd area in the 
optical axis direction. 
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fc. Ml©^BJicJ:SX-AU>X^ISli. m\tiJ>.m 

k:^^ ^ tx -sm * A f> i±f Bn 2 * AS tcis^ $ n 

© u >XM#«. |5] u >x^#(ciaw e>n/c±ia^ 1 * 
A t :x*s±iBm 1 * ASirt ^^sb-r S c i cfc o r3^f4 
:^[ai->.©»io^i^?r^«ib> ±lEu>xa^K:is:W6 


9 

[ 0 0 5 3 } S fc. |g 2 CDffeBJJi. ±fa|| 1 ©IfeBJtCk 

[ 0 0 5 4 ] -5- L-r . ©l%B9lt. ±1211 2 ©IfeBJtC 
[0055] 

rmmmm-QSb^, u^. :^mim^^\.^x\t. x- 

AU>X^fgi*si5S$nS^S*RS^gil.-t. 

[ 0 0 5 6 3 sr. 2|s5ISS?f5SgOX-A u>xiie!«D» 

$ffl?rl5iBJT-5m)tC, C(DX-A U>X.«{giA5iei3:$n-5 

[0 057 ] ±iBS^:*7^ ^ 1 li, EI 1 tC^f J: 5tcM 
^i*^.* ig« ^ -a- JlUTfe^^ T? -E, a^cDJtfJ U > X 
S¥<11 - 21 - 31 - 41) RO'cn6Jt«5U'>Xi¥ 

^r-e-n^ti^T-sffliK© u > x^i^^*> e, % 5 X- A 

K:^i^-r*ccD^®«^,s-i^4 w^w^mmti> 
hmM,m^=km^ri>m:^mw.2i x-Au>xi*gi 

<t-^<£iBSa-r s > * >; gp • c ® ^ * y sptc j: -c ^'i-gptti 
^ 7^^rSijffl-rs'>xf^AWtaiaj^j!>5^$i§nr<,i 

[0 05 9] ±SX-AU>X|^«6F«3tC^WP>n4^ 
M¥<$S'3*^^JiS«:|^iPu>Xi 1 - 
II2^U>X2 1 • |g3g?U>X3 1 •||41¥U>X4 

Jtcfc, m\^\tmmhx\.^ti\.->ifi. x-Aix^x^iSfe 


(6) i^igsp 1 1 - 1 7 4 3 0 5 
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■5. 

[0 06 0 ] ^/c, $^S5S?i5,^!C.te!^? 5X— A U'>X^ 
©Jii53t=¥:,^«. gfgftiff ASBjfig^cX- A u>xr 

1 tc^Kf X-AU>Xi^®6 3&5msi;^©.|§,ffl 

10 [ 0 0 6 1 ] H 2 }*. *|l*fe?^,#.©X- A U >X^[gJ© 

^2^r s> 2>?siS[©iiu L'>xs¥ i c n e4SsiiK:«j#-r 

Ki3 -(f * AgPM-c^) S Alij^©±Bg|Jtt©;£^<gra^ 

[0 0 6 2 ] ±iBX-Alx>xa©6t3:, l|Ig¥u>X 
1 l?:(iJt-r*lll U>X»^1 Oi. I|2?¥U>X2 
1 ^m^ri>%2 U>XM#2 0 ll3g¥L'>X3 1 
20 «:fS}#-r.2,S?3 U->X^t*3 0 i, |^4afP>X4 1 

«}#-rsm4 U>X^«64 o~i, cn€>mi~ii4u> 

xii«si 0 • 2 0 • 3 0 • 4 0 ^mn<mjs.icf^m^-\i 

f#2)^7AB|51^r«>5:^Ajgi6 0 i, C©* AfS6 0 %|5] 
filS-t*-2>X-A*-^'5 (llI2-CW07]R1±To 

[0 06 3] ±fB^ 1 b>x««fe 1 0 «. ^i^rrasit^ 

(Dimtp hU'O. VB^^UK.^ 1 1¥ 1> >X 1 1 ?:|5{ 0 <^ 
t:t$/cJi«)©Pgpg|J*WL/. -^gp{C»U>X^g|51 0 
30 a*5St:f ?>tl'rt^.&. C©b>XS}5gn 0 atCtt, 3t 
liOi^^Ttc. ig^lS6©mSffliJtCiniw-r-:$:©*V F 
ty-x-v V \ 10 (EI2-C«— 2|s:©*iE|j5^0Tl,»6) ©— 

J^iJ«. c©^>x^ef6©^*^g^|lJK:Bg^3tlrt»€,@ 

5 0 ©K^gp 5 1 icm-^ t . c ntcck o xwi±tsm 

1 l-yxm^l 0?rU>X«fif6F«9tC*Jl»T3fett:&|S]{C 

[0064] ±IBM2 U>X^# 2 0 HtjC©3fe^ U 
>X*56:^j:-S»2gf U>X2 1 %BSi435^g|5(c^Jf L.t:Ii 

2 0 c3!i5?i-:^K:i6]ltrSl:f6tir45>3. C:©^^?L2 3 
JCB, ±iB*V K->-f h 1 1 0 tmmic-:^0tf^ K 
i^f^hll l (^2-C»— r*:©^^??^^-^^.?)) ©— 
^SP3W«;^UTli.S. tfc, 131*' K'> + :7 hill© 

«gMi. ±isii^**5 0ic«ssnr*j»3. cntcj: 

-5r±ie^i i'>xmwi otmmicmz vyxm^z 

0«> 7t*4:/3[^«:©i^^Ji8J)S&^3a#SnTC»-&<!:|3]D$ 
»C. ±iB»2 U>Xi^^2 0©3!£l4iii3^r^.ttS'D->. 
50 ©llfK*iSS*(IStl-CI<»S. 


n 

[ 0 D 6 5 ] ±IE^3 U>Xil«b3 0 t^. H*S^CD3fe^U 

ocD^^JLS 3CC±ie-*cZ);^7>f Ft^i-:? h 1 1 

[0 0 6 6 ]±feil4U'>X|^*^fe4 0{J. »4g¥U'>X 
4 1 ^WMOX^^. ±IB^2 U>Xiit4^2 0 • ^3 U 

nri>^-r3CD»J^?L4 3Cc±ia:i*(D;^/-Y l^iy-^y h 
1 1 iTtj^-^ti^'n^-^oTi^^o cn^CctoT. com 

[0 06 7 ] ^/c. :2|^^Sg?fJHS6C4olir«, ±M^m\-- 
m4 Ul^Xm^l 0 • 2 0 • 3 0 • 4 

[0 068 ] ±fB;?7 AM) 6 0 fit. mm^^^a LtcF^mm 

Vi<DPin:tf M.:^^ htj:^) . ±iE^ 1 U> Xt* 1 0 ^I^^i^FMUPJj 

0 • m3 vzyxmws 0 • ^4 uyxmwA otm^xi^. 

^UXl>^o -eur, l^l:^AfS6 0(Dl^gP&C«. ±iBZ3 

^(ots-H Yty^y h 1 1 0 • 1 1 1 3&ijfji^tirii»'C. 
fsji^i-::? h 1 1 0 • 1 1 3^liOtc^ 

mmnb oiimm-xn^tiXK.^^. 

[0 06 9 ] Jif2:^A[g6 0 O^JgBPi^, *U>Xiifa 

m.^^m.^tihX^i^cU'oxy.^h. 
[0 07 0] $/c. ±fe/^AM6 OcDP^iilmtct^:. ±ie 
X-A^-^5CDlEIii;^^|B];t^A®6 OtCfiiiL. cn 
^lHlli$if^/ca?><Dfi^#l5-c*^+'r-SP6 5 (US 

MS) m^^^tixi.^^. 

[0 07 1 ]$ e>tC, R;^Aff 6 OCD^^fJlffli^CtJ. m 

oh(DiL:^cot/j:.m'm^^f^^rix^^^o cn^mi^M. 
meoa -mz tfM.m^ o hic^t. iiaMi t'>xa^^i 

1 ocDi^iSM±{c, ocDi^:&ccf^c:^Ttiia$n 

/c-OCD:t^Ab:'>. IP%miAPAf>l 0 a •^2:<7A 
t*> 1 0 b^^^^^-^L/Tl^-So 

[0 07 2 ] S/c. ±f5;^AfS6 0 (DrtMlffiM&Ci.^, ^ 
Od(OZJ$^<OioJ^mmilSLttiXi.^htMC. ^3U> 


«ltP3¥ 1 1 - 1 7 4 3 0 5 
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x^^3 omcomz ^^m^ o ^ ^ma ui^xm^A o 
m(omAt)j>.mBOftm}&itix\.^i>^ -^-ur. ±is 

>xiit^i2 ooi?t-ias±^c. mm^2oo:>^-j5(iC\^\^^x 

a •||2;?7Af>2 0b7i»s^b. ±SE3 :^ A}fS6 3 
tilaliUCcfflig $ n/c^ 3;t?Ak->30a U . ±iB 

.^4 :^ A jt 6 4 ^cktrnm^am, ? n/i:m4 a t:-> 4 O 

[0 07 3 ] ±1211^^5 O^Cti, jSf^7fe^^'^®MU 
/c*A¥i*7fe^O ^> •^^^i'fTKi^^^KO ^ < /ci60 I R 7b 

(LPF) Bt. ±mmM^Atf)mwmnfy^ 

[ 0 0 7 4 ] LT. ±iBHS«fe5 0 (DrtgUKlii, ±ga 

X- A-^r^ ^ 5 mj^mt)<^m^mmmim: z nr ^ 
0. l5]i!i:tifsiSiiiiHHtcz:)ffl:^+-T-«. ±ie:^AjS6 

^- ^ 5 mmt}\mti&^mmi - ^^t-spb 5 ^ 

[0 07 5] ;X&C, ±^m^tfjt^ 1 (Dibf^^. t.(TOC 

iSt^^^) B$Oc::fet:r^^jiiJu>xi¥(Dp;fS{ig{i. ^9 

(A) -119 (B) -^9 (C) iCJ:-:>Xmmbfch(D 

tmmx$>^. 

[ 0 0 .7 6 ] ±Um^tf -7 1 cD3Em?g;i?5}ggj^ 
tcj:ot::t>t«S§i$ti^i. ±iEm^tS3(Di^;^7^ 
A§iJ8(©P7^^:&i|(Z);^7y ^^atbI{I^^^^T^cC5o iT^ltr, ;!7 
y -7 Wmi5<^)}&iS^§:t:f T±fEX- A^--^ :$? 5 :OSlDlfi 

X-AU>X^fgi6Gr):^7AjS<£r/rur±fSSfi6gjU 
>X??^Jti5^gil(agT'S>6jA:ftfi[M (SlO-.^il^ 
r-ii^ffig ; 119 <B) #Bs) 's.ij^^^if 

[0077] C<Dt ^±iEm 1 U>X^fife 1 0 (i. gj® 

fpjj (»¥f*fM) t^cm^xmmb. mi<Dmmx7ik-s-im 

ftffiS) ('C^fAT'Sc Cti<l:|5]a#ccm2i¥U>X2 1 
X3 1 • m4^U>X4 1 imW}Lrj:lK 

[007 8] c (ommmmiiLm: (lAftfag) ^c*^ <b ^ 

>xi im^omzniyzyxz i -mssu^xs 1 • 
ii4afu>x4 i^*^mscDffiacc^ffli-r'& (ii9 

(C) #B1) o 

[007 9] ^i^r. }«lJ^ccd:ori^i' ^--uy- 
T) cnte:j:r>T^4apu>X4 l:05BffS 


(8) 

' 13 

[0 0 8 0 } iife:^. mm^nTrhm^i-at. m^mi'C 

ti. ;^A©6 0 7&s[p]SijL.. ±iB«iJ7fe^3g/S:^S*ftfeS^ 
mhZ^^ (119 (A) #eg) o 

[ 0 0 8 n E 3 :^'mmf&m(DX-2^v:^7:mm^ 

r 0 , H 3 CD^^EPX T^f^ Afgl 6 0 <30IiSb*l^ <t 

L.ru-5>o nc^o\ mscuoti-c [c ] • [90* ] • 

[180* ] • [2 7 0* ] • [36 0* 'Wt^tl^n 
[0 08 2] ±iB;^AlS6 0(C*?C:»r. Wl \y>Xmn 

2;?7i^«6 Ob i^CjCo-cm^^n. ±tB^lU>X^ 
fis^l OcDm 1 :^At-> 1 0 aBL(>*^2;?7Af >1 0 bsO^ 

[0 08 3] $/c, ±12^2 U>Xm^2 0^^W)^^ 

mmcomtti^^{^fctfM.&w^tp^hu^x\.>^^ -eu 
vx^'^xmrn^ntczL-ocom—tfj^m^ii^htiih^ i 

tjj^m^ 0 q (!:^2 *?Ajt6 0 d itC <J:-pT«j?K$n. 

±iB^2 lx>Xit^?i2 OCD^I :^At*>2 0 Qi7SLlfm2 

[0 08 4 }^Ur, ±1203 U>X^1*3 0 • 114 U 

ie:t/A^6 o(D\^mm(^wnm(fCjim^tixi^x. ^ti 

J^m^O f t^^r,xmia^tl. ±f2m3U>X^t^3 
0cD^Ae>3 0a -±1204 U>X^<^fe4 0 (30:^7 A f 
>4 Oa:0^-en-?-'n^^bTli^, 


1 1 - 1 7 4 3 0 5 
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[ 0 0 8 5 ] -e Ur. ±12^:^ A^CDMisfeSfi^tC 

?:ffl^AET-S>r^tC. S;^At:*>>^;^7Ajgi6 0 tC^^^Sif 

[0086] Jtcfc. 2|s:|life?fJS§tC*jW2,1g|&(Z)7!7At' 

IP^SII :^At'>l 0 a • ^2;^7Alf> 1 0 b. ^ 
1 ;^At*>2 0 a • ^2;t?At:->2 0 btJ. -^-n-enTt: 

m^cmftuhj^^^miihnx\.^i>. cntcmsi± 

a!li^D§:^7Af>CDi2iS??)^S3ti:-5>l©^tCl3:. ^ASB«:>S 

[0 0 8 7 ] s/c. :^mmm^c^\.^x{t^ ±iB#A^P 

6 6 ^MitfigcDSf^tci2g"r ^i:o^ci,x\.^i>i)\ c 
nccpg6T. {^!lx.«=KfflfitaiIiJC[>ifi^'^S;^A«cr)^4r 

[0 08 8 ] ccr. ±i2lt?&9:trAiStC-:>tir. -ecD 
mmmz U>X^1?s2 0%«S&Si±'5m2C!>*A« 
(^1 :^Av#6 0 c • 02i7A?}|6 0 d) i^JtCi-^ 

[008 9] ±15^2 Vl^XmV^2 0 liC{t. ±MZ.r><0 
ij J^m^cnmr ^Z.^(Dt} ^ ^PfeU 1 ;^At:*>2 
Oa •^2:^?At:>2 0 b;&5|^i:f6nri^T (^2# 

. M^Ah->2 0 a • 2 0 b ii. 2|^X-AU>X^ 
m^(Omiiil^cWiltfji^^'il^^-<XWS:^^XUh. 
[0 09 0] ±2ib/cJ:^6C|13«, CCDX-AU>X 

ijJ^\^ly(DiSLm:^7r^\uX\.^^. o^O. ^StCfeC^T?? 

[0 09 1] ^/c. 04 -HSt*. ±fB01 ;^7Aii6 0 

c • l^2:^A?g6 0 dC7);^Affl;|?.CCM{a<i:;^ci:-S)MOgS|5 

W\%iW\mmx'h^. mAvx, ±M^m\tiM.m^o c • 

-M^OcyS^K®0^. 1I5«. ±fBmi ;^7Ait6 0 c 
40r •f^29oJ^m^Od(DiUm3MC o%lX^'oX. ISSO 

N - Njg^cv^s 9 jkebi ti-^ n^T^ L ri i -5) . 

[0092]EI36C7n*rj:^CC. ±fEmmi;?7Aii60 

c • ^2;<7A^6 0 6\t. mnwMQ omtm^m^z 
u^^tt^im.Lx^fSL^tix\.^i>i)K mmmc oUt 
m^mM.zuULx\t. ^ti^ti7s^>( Y^mc^^bT 

50 [ 0 0 9 3 ] o$ 0. ^fSffll!SZ uSPtC^dliT^. 04 


[ 0 0 9 4 ) 0 . M;^A^6 0 c • 6 0 dOtfJ^^ 

nmof^un^e p.(Dy5t^(mmm ou<omnn^e 

BJ:0^>/jN$ <S:SSn-2>c:<i:i^c^ (6>A<6IB) . 
[0 09 5] -^Lr/iiBmi :*7Af>2 0 a<Z>7^->'^• 

[0096] C©J:5tCL,T?fJS£3n/c±fSII2 U^X 
^1^i2 Ocomi • ^2 :^At:*>2 0 c » 2 0 dti72>.m 

eocDmi -i^zj^Ameoc • dtt^^-^L.tcm 

^1 tfJ^'m^ 0 c^C&^, ^l:t^At:->2 0 a :65BSffiPBl3!j: 
<^^U. 02;^7A^6O dii. ^2 :?:?A b'> 2 0 b i 

[0 09 7] ^/c, ttflBfiliUcC ogPCC4c?t.^TtS. m2i:j 
6 0 d ec« , m 2 A f> 2 0 b 3i?5BSR^FBlJ!^ < f^-^ 
Ml;^A?t6 0c«. ^2:<7At:->2 0 aiCDFel^ 

[0 09 8] ifffi^l U>X^#1 OOmi • ^ 

2^A:^6 0 a • 6 0 bi^^A^B OOM 1 • m2;t?A 
b-> 1 0 a ' 1 0 b <i:COga{^«>, CCD|g2 U >X^fife2 

[0 09 9 ]— ma U>X^#3 OCCtJ. I^SCCtS 

i5]^3:^7Avf 6 ^(otfi:.^mt. mmmm ospt^j*. 

3CC4t5C>T«. 'itMIiiSC og|5iS!^S$IigcZugPi-r 
ti. t}A^mciK^rj:m^tj:l^COX\ j5)M3:^A'«6 3 
ti. S{S«Sl5!cZugP6c^^-l^/cBf1P^I®cj:-:,Ti^-CC 
JfJ^^nri^^. */c, 114 U>X^#4 0O»4;^7A 
?S6 4fc. ±15^3 U>Xa#3 OCDm3:^7Aj«6 3<i: 

[0100] C <D J: 0 tct«^§ ti/c*:||tfiflJSlcDX- A 

(o^mm-^^^tiyvrnt^ti^cti^jz-ox. tjAmso 
^aiAftGia^-c^ii-r-So ccD<b*. u>x^fife 


(9) !t$ra¥ 1 1 - 1 7 4 3 0 5 
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/cm 2 :^ A t:'> 1 0 b L/TSi3f mi'KC3|^Sit-^o * 

/c. HI ::^7Af>l 0 a ^3:, :^ 1 .t?A?t6 0 atctW^^ 
03icl^<5DT\ 111 ;^7A?a6 0 a j^^riiia-r-SCD^r* 

So 

[0101] — ^21/>Xiitif2 Oti. :^AeS60 
©|^2:^Av»6 0 c(rC%^^n^nfcm2:^J.\i>2 0 
b^/MxTM^MiJ^c^SiJ-r^c mi:0Ah*>2 0a 

mi^j^Mdo cifcm^brjii^xox-mi tij^m^o 

[0 10 2] ^/c. m3l^>X«**3 0i#:. m3;t;Ab- 
>3 0 a*^n^Lrm3;^?A?»6 3 CdgrtStlTS^MiL. 
^4 U>Xii«!i4 m4iJAt:i^4 0 2i^:fYUXm 

4;^A?#6 4tC^F*ganT^lbr^o CC7)it, ^3 • 
^4;t^A;^6 3 • 6 4ti. -eti-e'niHlttTSrf^tc^tf Cc^ 
m^HXl^^hOX. ^U>X^#3 0 • 4 0 «3e:f4:&fR] 

cct^^fijo^ctri. c<D<t^>tcL/r, mt>j>t^itmmmm 
[0103] 'kifC. mmitmdch^t^irOit. ms^fy^ 
-5>o ^1 u>x^«fei o^t^mi ^^me o atcmi ;^ 

Af>l 0 a;&5«g^3S:}t3nTU^:)&5. l5l^l;^7AJt6 

fc. ^25!7Ab->l 0 bti.':^2:*^A?t6 0 al^^31il 

[0104] — 1^2 U>X^^^j2 0(3:. ^1 ;^7A?t 
6 0 atCi^^3t}S$n;^cM 1 ;^A f>2 0 a^/M^rH 

3©^W'C77^rs:!J:^{aiii. 0 3o??-^T'e7T^-rs 

m2;^Ab->2 0 bti^2:^7A?g6 0 dl^?:ffi3a'r 

[0 10 5] $6^. 313 U>Xiit*3 0 •m4U>X 
m.¥^4 0\t., ijM.m6 0<Dm3 • ||4;^AJt6 3-64 

i^Ciit-ox^nr^o ^fc. m^^mT^^^tf^it. ^ 
6ocD{piifttcj:or^jA^fig msonn'^) (tc^m 

40 [0106] tjiis. m2^J.mB 0 b <tm2;^Ab-> 1 
0 b tcom^^c^irfhtt^mmt. /JN? < rji^J: o tc^g 
$tiXl>X. mi U>X^^l OicMUXi^trj:nt}i}i 
miD-otcXoUm^f^at. ^l:^Ab>l Oaimi;^ 
A?^6 0 atcJaxr. m2:^7Ab'>l Ob;&5m2;^7A?« 
6 0 btCJSMT^C^htCjioT. :>0;^ h -^.'S- 

xm^x$>i^ 

[0 107]-:>^0. gucifS'JCCigg^n^^l U>Xi^ 

50 mi^(fcmumrcttrj::h<Dx. mi^:y:xmwi oifC 


[0108] ±iEt;Am(^cmii^i:yj^mo:>mmc-:>i.^x 

(±iSII 1 Aj*6 0 a : 112 A^A»6 0 b tctB^f 

7t*. m2\^>xmn^^m^^hm2<Di:j2^m c^i 

:^Aj#6 0 c • ^2 Ait6 0 d ) (O-mm^^-rio . 
^7tJ;^AjSCD[^^{BiJ?:)^e>mcit^^^Uri^'£>„ 

[0109] c OEI 6 -B! 7 J: or. ±fB:m 1 <omm 

Jtcfc. m^^tmjs^irc-Di^xit. ±M<o^i<Dm^ 20 

tt. ±acD!ai'-05Sr#fltt^fc<Di*r-5, 
[0 1 10 ] mi U>X^# (10) ^&3^Iji§i±^>/cfi?) 
cD;^AgmT'*^;^7Afgi6 0 A^Kt:t6^m 1 <OtfJ^m 
mWi-^\^iiCm7tts:^mr:^J>^X;^^m^mmZu 

r)(OtjJ^m. m^mitfM.mQ O Aa •S2;^Aig6 0 
[Oil 1 ] »3 , ^fS^liSC oSP©:^ A?f 6 1 ti. 30 

^?T:^Ar?B^snri^-2>a)r\ ccD;^A^g6 i cogin 
usijomcsssnrtet), ?tai'r5mi:^Afc->i 

0 A a3&^Jg^i±r^cil®T'5^e<D:^*?S:?»iH^W(>r 
SJ^$nrii^„ 

[0112] — aainlSIiSC oSPCDmi 1 A 

a • ^2tfM.m^ 1 A b^3:. :t?AfflSi;^^ >f K^M^ 

cDifemc<:i:or. m^cDpgn^Sj^^^ssetirjfjjK^n 
rt^^So 

[ 0 1 1 3 ] m 1 i^>:Xm^ (10) »Jtct3:. i^Mlffitc 
S-^r— ^:ftJg/cttgSLri:-OCD;0Af>. ^p-^mi:^ 40 
Af>l OA a « m2:^Af> 1 0 A b;^?5^i^$nrc> 
C0D»1 :i7Ab'>l 0AaO^^gP«. :^7AjS6 0 
A a OJtiPiJ: »5 ^>/^$ JtciEf5CDl^«gm^c J: r^rBfiSS 

^rt^r. I^imi :^Ab-> 1 0 Aa«:^Ait6 1 

ori^So 

[ 0 1 1 4 ] m2:^Ab> 1 0 AbCDiS^gP^^. :^Am 

6 1 <?fMStiri^r. mi;^Ab>i oa 

a il^filtCi^Aiie Hcf^-^bri^So 
[0115] C<DJ:':>U:nfSLStltc±ME-mmiC:^ii 50 


1 1 - 1 7 4 3 0 5 

IS 

^X--AU>XiiiS (:^Afg6 0 ARO'mi UlyXmn 
(10) ) tiTecSWCSiBJ-r-^o S 

$:S^^cS!jf1^C^. JtiScnm 1 0|IJi5ff?-,1gi[n]tir'*)^, 
[0116] ^T. 2|s:X-AU>X«ig;&stSjfflligCC* 

^tfcPtS.^,CC4j5(r^r{'i. m 1 :^ Ab*>"l 0 A a • ^2 ^7 

Ab->i0Abt*. •en-^^nmecc^t-^g^-^A 1 -bi 
^cfi^oru^o c:<Dt^.^6c:fdur. ;^Afg6 o a^^^h 

rSo cntcji^r. »i u>xi^i* d.o) m2 
;t'Ab->i oAh^iti^xtjM.meiK'iQ'z^x^m'Wm 

S«:^«lT-5>« C(Dt^. mi •m2:^Ab->l OAa 

• 1 OAb«: ^n^rm^Ai • B2^c{ijiLri^ 

[0 117] Jtcfc. tt»f^B$CC:fol^rmi :^Ab'>l 
OAa«. mi :^7Ab->l OAaO^^^BT!?^ iMSL/fc 
^^^ctiM^m^ 0 A aCDTtrtiJ: 0 fc/h^^ciSScDlgt^tc 
?B^2nri:^^(Dr, mm l :^Ab*> l O a ati. t}2^ 

m^\^^mmrh<o^xh^o Lfcf)^r>x. ±iemi 

;^Ab-> 1 OAali. mi \y>Xm^ (10) (D^t&iC 
t*M^<^r'*-E>o 

[0118] mm^m(>ci>^t^(ra7t>Hhms 
mi'^mat. mi u>x^# ( i o) m i ^Ab*> 

1 0Aa^:^'rLr;<7AjS6 UcSor^SlT-So /c/c 

:^Ame iitWi7tfj^:^^fbtx^^(Dx^^o:>x\ m 

1 U>Xilt^^ ( 1 0) 3^#:S-fS]tcm^fi)L5^j:l^ -o 
^0. m 1 :^Ab*> 1 0 A a<3D{4^J!>5|16CD?¥^A20 

figi^f-^A 3 (o&mtcDrB^xmir^. 

[0 119] m2:*?Ab->l OAbtS, ^©^-^ 

gB^:S:^Aig6 1 <t^^^tirii-2)CDr' 

t^j^me ii^^m^'r^(D^x$>o. i5]m2:trAb>i 
0 A b«, mi u>x^ (10) <o^m<fa,mm%t 

[0 12 0] — m7cc^s'r^'>^m2 u>xis# 

(2 0) ^^a?'lf^:^ces6<3r)mr-m2;^7A^7 Oa • 

7 0 b«. ^twnisc omtmsiMmzuut^mmL 

XBm^tifct}Am:^^^tj:^^ mtf Ami 0 a. ' 7 Oh 
SlHC7t;lii:^ro|Cc^7^ciBSSn. ;0^-:)[5J-O;^a 
fti|g*^^;^j:-Drii^. ^L/T. M*?Ai«7 0 a • 7 0 b 

. OT^fl^DJ-O :^ A ft ;^ i a^g^ItiJc-O A m^O tfJ^Wi 

6 0 A o[ii«i^i^]cc>^-r ^ tii^--:?^ ffi] cc jfj^ $ nr 

[0 12 1] ±fB--:>c7:);^Ait (mi •m2;^A?t7 0 
a • 7 0 b ) (O^fxmUt. ±m(Dm l 0^*fe^ScDi> 

<D<big«ir*or. mi;<7A?t7 oa«. izmmjmm 

mx$>K\. m2:^7A?g70 b«. ^fg^I^^^ffilSCDfc© 

r*€). 

[0 12 2] :^A®6 0A<7>7^:lli77r^C7:>-^a (fSSS) 
(i. ^7 tC7i^-r<i:^CcziocD:<7A}87 0 a • 7 0 bO-?- 

n-en©5t^ggp;&53^*r^:n i> ct ^ 3 tir . 
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(20a) mM^TifciiCD^i^mf&Z u^W^i^MW. 

[0123} C (Dcfc: ^ tCS:t? AitCD— gp;&5*BS3 nrB 

[0 124] C(DJ:^tC±ie:^/AgI6 OASa^'-&U>X 

[ 0 1 2 5 ] H 8 ^i, 2tx#feB^0^ 2 (DHJffiffJBCDX- A 
CCD02CD^ff5IIC7)S:2l^M:^^1f0(iti. iiECDMl 

CO- ] ' [9 0* ] • [ 1 8 0* ] • [ 2 7 0' ]■ - 

[3 6 0* 'Wit. m3 -mi 0 

[0126] :^mmmo:>tfM.m^:ixhhtf j:.m^ o b 
S8cD5cEPX:«rrn]tci5]Ku, -su>x^«fe 

T) ^S3¥:fA:??rS] {^WY-yoX^) ^c^n^^o ifc. 

Y 1 :/j\^mmi^m^^^LXi,^ho 

[0127] 1gSf©U>X^^ffi}$'r^SU>Xil«&<0 

1 u>xi^# (10) iimmmMT<D^nt> 

(2 0) tJ. ttli=jmi|l(]S^C>'^f?^m!5c<^^J^c^ 
[0 128]B1 l^>Xmt^ (10) 

(20 • 3 0 • 4 0) ^^m^i±^m2 -ms ♦ ^4 
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[0 1 2 9] ^L.r. m2 U>X^1* (2 0) ^Jr^lft^ 

[0130] ±^Em2<D±fJ^M(Dmi±fJ^meOBaL 
Ji^^Jf^^^tlTC^i^CC^ ±fEl|2cr);^Ajtcr>^2;0 

A?t6 0 B b ti. A}&^,(D:§iji:nixLm.^ 2 ttmuLm 
c2(om(DmmMm(o^tfj.mmm^rixir^x. 

^jAftfiawi • W2*«atr?fj^$n^o 

[0131] ^/c. mS (30) 

^m3cD:^A^t*>. m^mmfc^(om\tij^m^ OB 
ot. mmvm.(oic}^:><Dm zt^M^m^oB^ <oz.x>(du 

^K^tP^itlXm^l&^txXy.^^: Cn6^l5^A?»6 0B 
c • m2:^A'«6 0 BdO^^^li. ^ 2 <D;b A?i<h|Hj« 

x$>^. fj:^6. mnmmtm'xtfM.xm^inxi.^h. 

[0 1 32] ^4U>Xii# (4 0) ^l^^i^hAn 

mt^mmvfc:^M^am(fCj:'z>xnm^tix:^o . mn 
mmitm3oijj:.mtmm(^m=rtfj.ip^tj:^xi^:^. 

[0 1 3 3 ] jb3z!ib/cJ:^CC. JblBfif^Ra)X-A U>X 

mm m i o#m) (^:^i^xiit:mit;j^m i e i cds 
m.m&mT ii&mtm2tjM.m i 6 2<D&mMiiLWwis: 
mit^j^mi e lots^is^ciiisr^Ai 6 3<o 

mmt(Dmi^trj:r>xi.^^. 
[0 134] Lt^L. :^mm(fa6{.>x\it. m2\y> 

xmi^ (3 0) ^m9i}^'i^^m3(o:^Am(DMm^. ^ 
n^n^fsm^z ugpiztJBfiiigc oSpo[>z:o(Dgf5»tc: 

^g6Lr;^AMi6 0 B±CCiB^br. :^ A{g 6 0 BcD|*3 
iilffiij ii^f jgfflij <i: r:^ A?g;!>sS3^c 0 ^> J: ^ ie^ i 6 

[0135] -^L^T. ±iB^l (D;^7A^6 1 BtCji, ^ 

1 U>Xiit$^ (10) CC^C^f ^n/c:^Ab'> 1 0 Ba?!?^ 
f^^Orii-S. S/c. ±iB^2(D:^;A^r'*^^l :^;A 
^6 0BaiS2;^ASi6 OBb{C«. S2 U>X^+4fe 

(2 0) ^C-en^nS:t:f6ti/cl^l :^Ab->2 0 Ba <*: 
||2;^7Ab>2 0 B b tT^^H^-^l/rii-Sc 

[0 13 6] g?6tC. II3(^)A^A^(DII1:<7A«6 0B 
c<bm2:^A?t6 OBdCCti. 03 ( 3 0 ) 

cc^n-eni^ti-en/c^i ;^Ab>3 oBa tmztiA 

b->3 0Bb<!:7!?M^^L/TC^^o ^/c. ^4;^AiS6 0 
Beiat. m4U>XmW (4 0) tcS:^:f^>ti/c;t7Ab- 
>4 0Ba;&s(^'&Uri^^o -^-OffitDflSSctCOUr^. 


[0137] C 5 tm^s tifc:$:mmm<OX-A 

ht. cn^^i^x t^Ame OB fj^^mr^a r^t. 

l5lU>X^t4fe ( 1 0) t*. B^SOjitiJm«{4S-C*> 

[0 138] cn<i:[mB$^C^2 U>X^ (2 0) ^J. 
^2;t'Ab->2 0 B b?r/r 1/^1^2 6 OBb^^ 
rt$n-C3t^£«{igW2^-C#«jLxri^So */c. 03 
U>X^1* (3 0) ll2*^Af>3 0Bb«r^Lr 

kmni^ui^K th^. ^4u>x^i$(4 0) M 

4;<7A^6 OB e«:iSF*9Stl'ClHlli*r'5;&s. 1^3 U>X 
iKt?^ (3 0) <i:|5j«tC^tt:?^r^-v{i^8t,b^rtH 20 
[0139] /jtAj, COi^^iC^sC^^T. 112 iylyXm^ 
(2 0) CD^I ^7Af>2 0 B aJi, A1S6 0 BCD;^; 

A f>2 0 B b 7&^«Eft{a^W2 CCiim-r^ittmr^cm 1 
;«7A^6 0 B a 0-iSSP^€>itAL^jA^figW 1 ^c5fj 
^'r€>o ±iami*'At:*>2 0Bali, CCDJr^tCLr 

[0 140] ctitmmifC^ m3 \y>xm^ 00)00 

01 ;«7Af>3 0 B a fe. 6 0 BCD:^; A^COSt:^ 
^nrt^^i^^Ci^PelgP^^^StiL. ±fBm2:^Ab->3 0 30 

B b *^^jA:sfiLgw 1 1 ircmmr i>mM(tcm itfM.me 

-5)0 C(DJ: ^tCL/T±tBll 1 f>3 0 B at^:. tSSfi 
{4SC1 l;&^6«C;^l<4gWl 1 or^l^^SS-T^o 
[0 14 1 ] ^IxT, CCDSjrftfeSWl • Wl ICDfi 
g^^i^t^:. Ill ©;f7A?t6 1 B:5^a^':^7Af> 1 0 BaCD 

t:-> 2 0 B a ■ 3 0 B a;J?^^jAftffiMW 1 • W 1 1 Ccifl 
alt-Sitmi^C, ±tBS^2;^At:->2 0 Bb • 3 0 B b <b 
^2;^;A^t6 0 Bb • 3 0 B 6 tOi^.^mm^ ti^J: 40 
'?(,cm2:^J^M^ 0 B b • 6 0 B dOitS^-t^^^g:^ 

[0142] :Xic. }Si5tf.PJtc4>^i*6ct^, 

tht. m2 iyl^XmW (2 0) [t. :^l :^At'> 

2 0 Ba<S::^Urlll ;^Arll6 0 B a(,cm\^$nxmA 

yji^fiC^mr^. a/c 113 i^>xm^^ (30) ^t. m 

1 A t*> 3 0 B a 4/^L'Cm 1 :^A^6 0 B a ^^rt 
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(4 0) ti. II4:^A^6 0 B etcSo-C^feWi^f^^c^ 

[0 1431 CCDit^^C^^^T. ±iE^2:^Ab->2 0 
B b ' 3 0 B b ±^(0^miiLm.C 1 • C 1 1 
lAftfuMWl -Wl UC#lliT^^^Oj:ielli;^Ab> 
2 0Ba • 3 0 Ba<h|Hl<||tc. ;^ Al^ 6 0 B O';^ A}®© 

IBmi :^Ab>2 0 Ba • 3 0 B aCDiS^ilU^Sr* 
-5. cntCctO, ±iB02;^At*>2 OBb • 3 OBb 

;®jA^f4llW2 - Wl 2;??^6^3t{4gr2 • T 1 

2<Dm^m}}'tho -73. SI u>xm^ ( i o ) 

:t?At"> 1 0 B a^frLXmi(DtfJ:.m3 1 BCCrfior 

[0 144] $6^. mm%t^Tr^t^(,at. 
B<Dmmcj:r>xmj2:miL^^ti^ti^^W}Lfc'ik. t# 
[0145] &.±mM ufcj: ^ i^±mm2comtmmifC 

im^'^xmfiS.Lfcm^^kmox. :^A©±tc:ton:t^ 

^cC 0 . J: T ;^ Afi5CD^fillffl'J t l^MIifJ i T':^ A?g:?!;^S3^ 

b<Jr^CCj:^:^A?tffljg(D{ST*P;$ih-r-SCi;i;5-C 

:^Ag|5WCD/h§2{t*S=lCC^5i-r^C i^srt ^„ 
[0146] J:^:rc5. ±5no/c-&^Jfeff5g|tC;tel^r iJ. * 
^%HJ<DX- A U >X^ig^m^:«7 ^ ^ tC^Sffl 0 fcig'&CC 

mr^tj^'y. ccDm(Dmmm'¥'icj:-oxni^iti^m 
mmn^mmt Lxmmuw^r^c^<Dxt^t:^ 

:ttj^^m<Dmmmm^mm:(>a6[.>xi>. ±< mtmc 

[0 1 4 7 ] ^/c. ±2Ltc^mmmi^a6i^xit. ^ 

[0148] $ e>tc. ±3>liL/c^«tfe?f^,^&tC:fo^tS;^A 

mifC^ii^ri^o:>tfM.'mccr)i^x{:x. mu^mth. i.^ 
t>^i>mm:^M.mtLxmmbxi^^tK cn^Kge> 

mi'^:^Aji5CDeS^m3ll/Tff5^$n5JfJ1^(DS 
ii:5^AmiU/ciS^CC*>. |5]«CC2|s:||0^;S:iiffi-r -5 C <h 

[0149] [ WIB] $3^c, J^±a-<:^c^BJoilMJ,^ 
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^ar ^ c i cc <!: o r 7tM:^fS]-v.cD^ i (Dmt^mh 
[0 150] (2) m^i(fC^m<DX-M.i^>xmm 

[0 15 1] (3) <^ie2iCfStECDX-AU>X^® 
CC:fd(.^r. ±ifi;?7A§mt3:. JiiJU>Xc^7fe$4^c)3.C^i 

[0 152] (4) mB3CCi2t5c(^)X-AU>X^f^ 
^C4dl^r. ±fa^l :t^Af>ti. SiC±tBX-A$Il|!cr' 30 

IBttP«IJ|8-C±iBS2:^A?«<l:fig-&r'5. l^^cifir>X. 

mhmm3mti2^ f> <h ;^ A^offl-^i^^riij^r ^ <sc:) 

-C, ;t^A t:-> . :^A?«C7:)fl51:«;^)iftS{bT'#^c 
[0 153] (5) ^=tiB3W:iat!cCDX-AU>X|^igi 
ic:feur. ±12^1 ;^Ak->CJ. iCC±fSX- A$IJ|!^r 
±iS^ 1 :^ A^tCC^^^b, ±MZm2t3J^\i->{t. i&C± 
fezt»It|S*r±ffi®2;^A}S^fl^-&L. X-A^IJgcitt 
t^. ^ 1 A f >2^o':^ 2 ;^ A f 

;?7Afc:->:*^|53B$tc{^^-r'i)$fli|E^iSC:t/cC i CC J: . 
U > Xg|#CD^ Ki3!?3:i^iSjK e» I i . 
[0154] ( 6 ) ^i-i24X('^i\riE5 ^CiBSOX- A 
U>X^jg^c4c5C^r, ±iB^l ;?7Ait^^. ±fax--A$i 

tfj^m^mn^ t . iiax- Affitstc^di^^xn 2 a t- 
or. ^5S^^^^>ffiC!:):^7A?sccil^SL•c^5S^?i^^)tcs^^L 50 
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[0 155] (7) «iBnciaigcDX--AL/>Xiig] 

I4::^f^tc^iij b ^'ccu^^f ;^ Aijer^^^ i mm^mt. 
m2mmc>(iitsrhm2mmi\^^^^^'f'j:^. ^2:^A?g 

li^2tSi|?icm-r-5S155^;0^m 1 :^^mcDm 1 

*€>mim!!cSP^^^®^Cb^cOr. :^Aft(DX-^'-;^ 
^gi5*^-r^C <!::65-C*. cfc oT X- A U^X^giSi*© 

[0 15 6] (8) 'f^fB63^^J'f^E7 6CiBtStOX-A 
U>X^iaCC:ro%^r. ±1201 ;^At:'>i^2;^Af> 
<D±fB:^7Ar«^^^-r€>SP^<D?f$i^;i)iSC^CC^^c€,o L 
/cT&^otr. :t^Ai^tC^:b-lf'r:&3S3^j::^Ah-><DffJt*J^C^ 

[0157] ( 9 ) fflB 6 ^CiBtSOX--- A U>XM® 

^^di^r. iiami ;^Arf <!:^2;bA^ti. :)fett:^r^ic 
stiri^So u/c:&3or. — o©^Aj»^2|ijffociBs-r 

[0158] (10) {^fB6 CCfBtg(DX-AU>X^ 

mtm2:^M.m(fcm^r^mi)mfSL^rixi>^, uct^ 

[0159] (11) {^126 tClBtJcCDX- A U>Xii 
mcfctiT. mi *^At:->:&Wa^WLriiiar63l® 

h{^<\tm2tjA\:^:ytmM^miyxm^r^m 
X- Au>xiiiiss^*^z)/hSi^ttc^-^-rsc i^&sggtc 

[0160] 

[m^co^hm^] *^B^cOff:*:S 1 CcfBtScoX-- A u>X 
z:ocD;^Am?rfl5J?S;L/cC7)T. S-;^AjtSO'cn6US^ 

[0161] *^Ba(Dli5it3l2tCf2tSt(DX-AU>XM 
jg^ctnti, :t?Affi^;C>SS?<r^X-A$J^ivtl@«ii|lc^ 
^SiJfi<Z):^A?t^Cj:oT?fJ;dcb:^c©r. S:<7Aa(D®iE 

it^m^cttm^^cx't^^ 
[0162] ^^'^mwmz^ctm<DX-j^\y>xm 

Mi^cJ:n«. :^Agm^;^A^<bL/cCitcJ:-5r. X 
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iti:^m(fC^-c^i>^ [iai2]iii i(DP-p«gK:?&^KffiHT*or. se 

^. [01-4] HI KDP-PJ^CCift^MSEI-C&or. m 

ses:$n/c:t?-^ -^o^^iS^s^^c^-najJKffi^o [HI 5 ] ^ 1 1 o:>tfM.m(Di7M.m(Dmu^i&j<LX9iik 

[^2 1 H 1 (DX-A U>X^IS(Di|gpSr7j^-rjK!EKS 'rmUi(u':kmikim l l CC*jC:r-E>CCJ8 ■ d di^ • e e 

Mo 4 JS^«^ 

[114) m3(Di:7M.miC:hli^mitf2^m •^2i7M.m 6 X-AU>X^1S 

CD*'Aftfg6cSiE<L^j:-g>ffi(^)SgRa£:;^JJffi 1 O m 1 U>X^^$f 

E13CDM-MJ^tC?^^)KffiEl» lOBa. 40Ba :<7Af> 

[^5] S3<O;<7Algitc4t50:teill;^A« -iSZi^A^ l l migfu^X 

cD;^AflStcM<i:J^j:^ffi<:D^gp}iz;Afct8^ffi^^ 20 2 0 ^2 u>Xm^ 

^3(^N-NJ:atCffi^KffilIo 10a. 20a. lOAa, 20Ba. 3 0 Ba H 

me) :^^BM<Dmi<Dmmmm<Dx-A\y>xmiS(D i:t7At:-> 

-^B<?!|CD:t^Algf^7jxb. mi U>X^<^!^^aSi*-5 10b. 20b, lOAb. 20Bb. 30Bb m 

111 0:0-isVt^?j^r:^A|giCr)MPiIlo 2;0Af> 

[H7] ll6<D-^0m:t?AtgitCfct^r. :I|2U>X 2 1 ||2S¥U>X 

^«!'^^^$#^l^2 6D:^A'^;^^T:^7AigOMr^1IEjc 3 0 M3U>X^«!f 

[US] ^SBJCDmZCD^SfeJfJ^^CDX-AU^X^jaK: 3 1 m3?¥U>X 

*50:f S;^7AfS(DM^^^c 4 0 m4iy>xm^ 

ms] e^3f^<DX-Au>x^^tSK:*5i^r^}ti5u>x 4i :m4S¥u>x 

(A) ^^tt^^t^^&tC^^i^. (B) 30 6 0 . 6 0A. 60B tfJ.m (tfA^m) 

05(aM,^. (XiSE:^ ; :7-r K) fegtc&^<h (C) 60a, 60c. 60Aa. 60Ba. 60Bc. 70 

^tmBi)tm<o&m}^. (x^tsM afstc* ^ 1 1 a m i a?s 

OlUtBSfeS^^n-en^T^c 60b. eOd. eOAb, aOBb. eOBd. 70 

[010] tit*<DttjI|5|^X-AU>X^lgJ&C:f6t:f-£,:^A b 02:^A^t 

Co ^mmm 

II 1 ] ?ie*cr)X-AU>X^fijtcfct:f^— flSKj^cfJ* Zu— ^jg«IJ|S 
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[134] 


[011] 


as) 


^mW- 1 1 - 1 7 4 3 0 5 



(16) 


^mW- 1 1 - 1 7 4 3 0 5 
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1 1 - 1 7 4 3 0 5 


[015] 



